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ABSTRACT
Objective: To determine the pattern, presentation and outcome of gastrointestinal injuries
from blunt abdominal trauma in children.
Design: A retrospective study.
Setting: Ahmadu Bello University Teaching Hospital, Zaria, Nigeria.
Subjects: Twenty one children managed for gastrointestinal injuries from blunt trauma
from 1984-2002.
Main outcome measures: The pattern, presentation, management and outcome of
gastrointestinal injuries from blunt trauma.
Results: In the l9 year period, 1984-2002, 92 children were treated for blunt abdominal
trauma, 21(23%) of who had injuries to the gastrointestinal tract. Three presenting after
24 hours had evidence of peritonitis. In six children with isolated gastrointestinal tract
(GIT) injury who presented within two hours, abdominal signs were vague at initial
evaluation but became marked over a few hours at repeated examination. In eight with
associated intraabdominal injuries, abdominal signs were marked at initial examination
and five presented with shock. Free peritoneal air was present on plain abdominal and
chest radiograph in three of ten patients, dilated bowel loops in six and fluid levels
in one. Diagnostic peritoneal lavage or paracentesis was positive in four patients with
isolated GIT injuries and eight with associated intraabdominal injuries. There were 24
injuries in the 21 patients consisting of 15 perforations, five contusions, two seromuscular
tears, and two gangrene from mesenteric injury. The small intestine was involved in
11 patients, colon six, stomach five, duodenum one and rectum one. Seven (35%) patients
had associated extraabdominal injuries. Treatment consisted of simple closure of
perforations, over sewing of contusions, resection and anastomosis for gangrene and
repair with protective stoma for the rectal injury. One patient each developed prolonged
ileus, urinary tract infection and chest infection, respectively postoperatively. Mortality
was 28%, all of who had associated intraabdominal or extraabdominal injuries.
Conclusion: Gastrointestinal injury from blunt abdominal trauma in children, though
uncommon, carries a high mortality, usually from associated intraabdominal or
extraabdominal injuries.
INTRODUCTION

MATERIALS AND METHODS

Trauma is gradually assuming importance in
childhood morbidity and mortality pattern in developing
countries. The pattern of blunt abdominal trauma in
children in our environment has been documented(l).
The management of blunt abdominal injury in children
is now preferably non-operative, (2-4) but injuries to
the gastrointestinal tract (GIT) may occur and will
require laparotomy in majority of cases. The diagnosis
of blunt GIT injuries becomes pertinent, as all efforts
need to be made to avoid missing the injury. This report
reviews the experience with blunt GIT injuries in Zaria,
Nigeria.

In the 19 year period, January 1984 - December 2002,
92 children aged ≤15 years were managed for blunt
abdominal trauma at the Ahmadu Bello University Teaching
Hospital Zaria, Nigeria. Of these, 21(23%) were confirmed
intraoperatively to have gastrointestinal injury and have
been retrospectively reviewed.

RESULTS
There were 16 boys and five girls, with an age range
of 2 to 15 years (median 8.1 years) (Table I ). The cause
of injury was road traffic accident in 11 patients (six

pedestrians), falls seven and not documented in three.
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Presentation and evaluation (17 patients): The patients
presented 30 minutes - 7 days (median 21/2 hours) after
the injury. Clinical features at presentation in 17 patients
are summarised in Table 2. Two patients with perforation
and one with ileal gangrene presenting after 24 hours had
evidence of peritonitis on admission. In six patients with
isolated injury who presented within two hours, abdominal
signs were vague at initial evaluation but became marked
over a few hours at repeated examination. In the remaining
patients, (all had associated intraabdominal injuries)
abdominal signs were marked at initial assessment and five
presented in shock. One patient with mesenteric injury and
ileal gangrene and one with rectal injury passed blood in
stool. One patient with gastric injury had haematemesis.
One patient with mesenteric injury causing ileal gangrene
and ileal perforation had intraabdominal abscess and
presented with fever.
Plain abdominal and chest radiographs were
documented in 10 patients. There was pneumoperitoneum
in one patient with gastric perforation and subcutaneous
emphysema in another with gastric perforation. There were
dilated bowel loops in 6 patients (4 had isolated perforation)
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and fluid levels in one. Diagnostic peritoneal lavage (DPL)
or paracentesis was positive in 4 patients with isolated
perforation and in 8 patients with associated intraabdominal
injuries. Gram stain of DPL or paracentesis fluid was not
done in any patient.
Type of Injury (21 Patients): There were 24
gastrointestinal injuries in the 21 patients consisting of 15
perforations, 5 contusions, 2 gangrene from mesenteric
injuries and 2 seromuscular tears. The specific sites and
nature of injuries were as follows;
Stomach: The stomach was injured in 5 patients
(23.8% of gastrointestinal injuries and 5.4% of blunt
abdominal trauma). There were 4 perforation; 2 on the
anterior wall ofthe body and one each on the anterior
aspect of the fundus and greater curvature respectively.
One patient had contusion of the anterior wall of the body.
One patient each had associated injuries to the pancreas,
spleen and liver respectively. One with perforation also
had a jejunal perforation and the patient with contusion
had head injury in addition. The gastric perforations were
repaired in 2 layers and the contusion over sewn. Associated
injuries were treated accordingly.

Table 1
Age and Sex of 21 children with gastrointestinal injuries from blunt abdominal trauma
Age (years)

Sex

Total (%)

Male

Female

<1
1-4
5-9
10-15

3
6
7

4
1

0
(0)
3 (14.2)
10 (47.6)
8 (38.1)

Total

16(76.2)

5(23.8)

21(100)

Table 2
Features of gastrointestinal injuries from blunt abdominal trauma in 17 children
Feature

Isolated
perforation
(n=9)

Associated
Intraabdominal Injury
(n=8)

Total

Abdominal pain
Abdominal tenderness
Abdominal distension
Vomiting
Pallor
Shock
Constipation
Haematochezia
Fever
Haematemesis

9
9
7
7
1
2
1
2
2
1

8
8
7
4
5
3
1
-

17
17
14
11
6
5
2
2
2
1

Table 3
Isolated gastrointestinal injuries in 13 children
Site

Number

Ileum
Stomach
Jejunum
Rectum
Caecum/ascending colon
Stomach, ileum

7
2
1
1
1
1
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Duodenum: One patient (4.7% of gastrointestinal
injuries and 1.1% of blunt abdominal trauma) had
duodenal perforation. The pancreas and mesentery were
also injured and there was a retroperitoneal haematoma.
The duodenal perforation was repaired, the peritoneal
cavity lavaged and drained. There were no associated
extraabdominal injuries.
Small intestine: Eleven patients (52.4%) of
gastrointestinal injuries and 12% of blunt abdominal
trauma) had injury to the small intestine (ileum eight,
jejunum three). There were five ileal perforations (these
were multiple in four patients), all isolated and within
the last 25cm of the ileum; one of these presented after
seven days and had developed intestinal obstruction
from adhesions and intraabdominal abscess. In two
patients, a segment of ileum was gangrenous from
transverse mesenteric laceration. The jejunal injuries
were two perforations, one associated with gastric
perforation and hepatic injury and one contusion
associated with a gastric contusion and fracture of the
humerus. Treatment was by segmental resection (four
ileal perforations, two ileal gangrene from mesenteric
injury), simple closure (two ileal perforations, two
jejunal perforations) and over-sewing (one jejunal
contusion). Associated injuries were treated accordingly.
Colon: Six patients (28.6% of gastrointestinal
injuries and 6.5% of blunt abdominal trauma) had
colonic injuries, consisting of five contusions and one
perforation. The specific sites of injury were transverse
colon two (contusions, associated with liver injury and
retroperitoneal haematoma and pancreatic injury
respectively), sigmoid colon in two (one perforation
associated with splenic injury and bladder contusion
and one contusion), caecum one and ascending colon
one. One patient had head injury in addition. Three
contusions were over sewn, two left undisturbed and
the sigmoid perforation was repaired. Associated injuries
were managed accordingly.
Rectum: One patient had an intraperitoneal rectal
perforation associated with retroperitoneal haematoma.
The perforation was repaired and protected by a
sigmoid colostomy.
Overall, 13 of 21 patients (61.9% of gastrointestinal
injuries and 14.1% of blunt abdominal trauma) had
isolated gastrointestinal injuries (Table3).
Associated injuries: Overall, 8 of 21 patients
(38.1%) had 11 associated intraabdominal injuries to
the spleen in three, pancreas three, liver
two,
reptroperitoneum in two and bladder one. Seven of 21
patients (33.3%) had nine associated extraabdominal
injuries including upper limb fractures in four, head
injury three and lower limb fractures in two.
Morbidity and mortality: Three of 18 (16.7%)
patients developed complications. One patient with
duodenal perforation had ileus lasting eight days, one
patient with jejunal perforation developed urinary tract
infection and a patient with sigmoid colonic injury had
chest infection. The complications were managed by
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nasogastric tube suction and intravenous fluids and
antibiotics respectively. The hospital stay of survivors
was 12-24 days (median 15 days).
Mortality was five of 18(27.8%) patients. Three
patients with gastric injury died, two from peritonitis
and one from shock the former had associated injuries
to the pancreas and spleen along with a fractured
humerus and fractured tibia respectively, while the
latter had associated head injury and fractured tibia.
One patient with ileal gangrene from lacerated mesentery
who had associated splenic injury, fractured humerus
and head injury died from the head injury. A fifth
patient with contusion of the transverse colon associated
with hepatic injury, retroperitoneal haematoma and
head injury died of shock. Overall, all five patients who
died had associated extraabdominal injuries and three
had associated intraabdominal injuries. Death occurred
after 16 hours to 18 days (median 28 hours).
DISCUSSION
In this study, GIT injuries occurred in 23% of
children with blunt abdominal trauma. Though one
study (5) has noted that GIT injuries occur in <1% of
children following blunt abdominal trauma, the rate of
GIT perforation is 4.3%- 8.5% in most reports(6-8). In
the present study, the rate of GIT perforation following
blunt abdominal trauma was 16.3%, but the number of
our patients was small. As in other studies (5-7) most
of the injuries resulted from road traffic accidents and
falls.
Most patients in this study presented with abdominal
pain, tenderness and distension, however, the features
were vague at initial examination in patients with
isolated injuries and became obvious only at repeated
abdominal examinations. Evidence of peritonitis was
present in patients presenting after 24 hours of injury.
Marked abdominal sign and shock were present in
patients with associated injuries to other intraabdominal
organs. In one report(6) though distension was present
in 50%, only 38% had general abdominal-tenderness,
while in another study (7), 54% had evidence of
peritonitis, 29% guarding and 26% minimal tenderness.
Due to vague features, diagnosis of GIT injury may
be delayed,(5,6) but multiple perforation may correlate
with earlier signs of peritonitis(7). Of 10 patients in
this study, only three had evidence of pneumoperitoneum
on plain abdominal radiography and the remaining had
non-specific features such as dilated bowel loops and
fluid levels. Other studies have noted pneumoperitoneum
in 8.5% - 46% of patients(6-8). Computed tomography
(CT) scan may be useful in detecting clinically significant
intestinal or mesenteric injury(9) and may show specific
features of GIT perforation such as free air and
localized low density fluid(10). Though one study has
noted a high sensitivity, specificity and negative
predictive value with CT scan, (9) the positive predictive
value was low and may result in unnecessary laparotomy.
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Intestinal injuries may be missed by CT scan(10) and
CT scan detected free air may not be due to GIT
perforation but may result from pneumothorax or
mechanical ventilation(11). CT scan results must
therefore be correlated with the patient's clinical
condition. CT scan is not readily available in our
environment. Other investigations such as diagnostic
peritoneal lavage may be useful and elevated serum
amylase may be suggestive(6). In one study, (7)
elevated transaminases and white blood cell were
significantly higher in patients with peritonitis compared
to those with minimal or normal findings. At the
present time, the management of blunt abdominal
trauma in children was preferably non-operative but
GIT injury may be missed(l2,13). Since obvious features
may not be present at initial examination and the result
of investigations often non-specific, the diagnosis of
GIT injury requires repeated examination and a high
index of suspicion.
As in other studies, (5-7, 14, 15) the small intestine
was most commonly injured in the present study but
gastric injury was particularly frequent. Associated
intraabdominal and extraabdominal injuries were
frequent in these patients. Simple closure is usually
adequate for single perforation of the stomach and
small intestine (6,7,14) but more extensive injuries such
as multiple perforations and gangrene from mesenteric
injury may require resection and anastomosis. Large
bowel injures, particularly in the left colon may require
creation of stoma.
The mortality in this study was high at 27.8% but
all the patients had associated intraabdominal or
extraabdominal injuries. Mortality in other studies (57,14) is 1.8% - 7.6% and was usually due to associated
injuries.
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